Role of structural variations of polysaccharide antigens in the pathogenicity of Gram-negative bacteria.
Pathogenic bacteria employ many strategies to overcome the host immune system for extended survival and propagation in their hosts. Components of the bacterial outer-membrane play an important role in this process. When invading the host, Gram-negative bacteria often use a strategy, known as phase variation, that involves a reversible change in antigenic determinants, frequently polysaccharides. This means that the genes encoding the outer-membrane antigens undergo reversible changes within repeated simple DNA sequence motifs. The antigenic structure of the bacterial outer-membrane is influenced by the character of the host immune system, as well as by the targets for bacterial invasion. When the selection pressure of the immune system is absent or weak, bacteria can fail to synthesise the outer-membrane antigens, which are not needed at that time. Smooth-to-rough (S-R) mutation, an economical and often irreversible process in some Gram-negative bacteria, involves the gradual shortening of the lipopolysaccharide (LPS) O-chain. Under certain conditions, e.g., propagation in embryonated eggs or cell lines, some bacteria will cease synthesis of the complete LPS O-chain because it is an energy-demanding process. A type of gradual shortening of the LPS O-chain by Coxiella burnetii, traditionally called phase variation, is used in serological tests for the diagnosis of Q fever. This review discusses the role and function of polysaccharides, especially LPS produced by some Gram-negative bacteria, in bacterial survival.